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(54) An Ink jet printer provided with an "improved cleaning unit 



(57) An ink jet printer comprises a wiper member for 
wiping the surface of the ink jet recording head. The ink 
jet recording head and the wiper member move in the 
same direction each other to wipe the surface of the ink 
jet recording head by one operation. In this way, the sta- 
bilized wiping is always possible to keep the head sur- 
face in an appropriate condition of ink discharges, 
hence obtaining images in beautiful print quality with the 
stable ink discharges. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an ink jet 
printer that performs recording by discharging ink from 
the ink jet recording head to a recording medium. More 
particularly, the invention relates to an ink jet printer pro- 
vided with a cleaning unit whereby to clean the dis- 
charge port surface of the ink jet recording head. 

Related Background Art 

[0002] There is a screen printing method, as a typical 
one, that uses silk screen form plates to print directly on 
paper for the production of a large poster or a camp. In 
accordance with this method, each of the silk screen 
form plates is mounted, at first, on a screen printing 
apparatus per color corresponding to colors used for the 
original image to be printed, and then, ink is transferred 
directly to the paper sheet through meshes of the silk 
screen form plates for recording. 
[0003] However, it takes a great number of processes 
and time to prepare the silk screen form plates in 
advance. In addition, ink adjustment should be made for 
each color, and also, each of the silk screen form plates 
should be positioned, among some other operations 
needed. 

[0004] Further, the size of the apparatus is large, and 
it becomes larger in proportion to the number of colors 
to be used, which requires not only a larger space for 
installation of the apparatus, but also, it requires a 
space for storing the silk screen form plates. 
[0005] Also, with a printing method of the kind, it is 
possible to perform a large scale production at 
extremely low costs, but the costs become extremely 
high if posters should be produced in a smaller lot for a 
presentation, for a single event, or the like. 
[0006] Here, therefore, as one of the suitable methods 
for printing in a smaller lot, an ink jet recording method 
has been proposed, which enables images to be 
recorded directly on a recording medium. In accordance 
with this ink jet recording method, fine ink droplets are 
discharged from the discharge ports provided for ink jet 
recording means (an ink jet recording head), and fly 
onto a recording medium, such as a paper sheet, thus 
recording images on the recording medium. With this 
method, it becomes unnecessary to prepare the screen 
form plates needed for the screen printing as described 
above. As a result, it is possible to curtail a great 
number of processes and time needed before the for- 
mation of images on the paper sheet It also becomes 
possible to make the apparatus much smaller. Also, 
image information needed for the execution of printing 
can be stored on a medium, such as a tape, a flexible 
disc, an optical disc, hence making it possible to provide 



an excellent storage and reservation of the image infor- 
mation. In addition, there is a great advantage that 
image processing can be executed easily to change 
color arrangements, to modify layout, to prepare the 
5 enlargement or reduction of sizes, and so on with 
respect to the original images. 

[0007] Of the ink jet recording apparatuses, the serial 
type recording apparatus, which records on a recording 
medium while executing its main scan in the direction 
io intersecting the conveying direction of the recording 
medium (that is, the sheet feeding direction or the sub- 
scanning direction), is capable of recording in a desired 
area on the recording medium by repeating its operating 
in such a manner that the sheet feed is executed for a 
15 specific amount (the pitch feed to perform the sub-scan- 
ning) after the completion of the recording of one-line 
portion which has been made by recording (main scan- 
ning) an image by use of the recording means that trav- 
els along the recording medium, and that the recording 
20 (main scanning) is made for the next line portion of the 
image on the recording medium that has come to a stop 
subsequent to the last pitch feed. 
[0008] On the other hand, the line type recording 
apparatus, which is arranged to record on a recording 
25 medium only by means of the sub-scanning in the sheet 
feed direction, records an image in the desired area on 
the recording medium by setting the recording medium 
in a specific recording position, and then, the sheet feed 
(pitch feed) is performed altogether while continuously 
30 recording one line portion after another. 

[0009] In general, the ink jet type recording apparatus 
(ink jet recording apparatus) is arranged to record on a 
recording medium by discharging ink from recording 
means (recording head) to the recording medium, and 
35 the recording means (recording head) can be made 
compact easily for recording images in higher precision 
at higher speeds. Also, with the ink jet recording appa- 
ratus, it is possible to record on an ordinary paper sheet 
without any particular treatment given to it, which con- 
40 tributes to making its running costs lower. Also, this 
recording method is of non-impact type, having a lesser 
amount of noises in operation, among some other 
advantages such as an easier recording of color images 
by use of various kinds of ink (color ink, for instance). 
45 [0010] Particularly, the ink jet type recording means 
(recording head) that discharges ink by the utilization of 
thermal energy is produced by arranging the electro- 
thermal converting means, electrodes, liquid path walls, 
a ceiling plate, and the like on a substrate by the appli- 
50 cation of film formation techniques using the semicon- 
ductor process, such as etching, vapor deposition, 
sputtering, or the like. In this manner, this recording 
means can be fabricated more compactly and easily 
with the arrangement of highly densified liquid paths 
55 (the arrangement of discharge ports). Also, by the utili- 
zation of the IC technologies and techniques, as well as 
the advantages of the micromachining, it is easier to 
elongate the recording means or to plane it (make it two 
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dimensional) for the easier provision of fully multiple 
recording means, and the highly densified assembling 
thereof as well. 

[0011] Also, in recent years, there are various 
demands on the kinds of recording media using differ- 
ent materials. Along with the developments that have 
been made to meet such demands, it becomes possible 
for a recording apparatus to use cloth, leather, unwoven 
stuff, or even metal, in addition to the usual recording 
medium, such as paper sheet (including thin paper, 
processed paper sheet) or thin resin plate (OHP or the 
like). 

[001 2] However, since the ink jet recording apparatus 
discharges ink from extremely fine discharge port 
formed on the discharge port surface of the recording 
head, it is subjected to the adhesion of foreign sub- 
stances to the discharge port surface, such as solidified 
ink, paper particles, ink droplets, or the like. (For exam- 
ple, the tail portion of a main droplet becomes a fine 
droplet due to the surface tension of ink itself when the 
ink droplet is discharged for the execution of ink jet 
recording, and then, besides the main ink droplets 
required for recording, the secondary ink droplets (here- 
inafter referred to as satellites) or misty ink droplets 
(hereinafter referred to as mist) is created. The ink drop- 
lets that may adhere to the circumference of the ink dis- 
charge ports of the recording head are caused by the 
satellites or mist adhering to it.) The adhesion of such 
foreign substances may hinder the flight of ink to result 
in the deviation of impact positions of the ink droplet or 
to break the ink droplets into splash, or the satellites and 
mist may clog some of the ink discharge ports, thus 
causing the defective discharges (or even disabled dis- 
charges in some case). 

[001 3] Usually, therefore, an arrangement is made so 
that the discharge port surface is cleaned periodically or 
at a specific timing. As to the cleaning of the conven- 
tional ink jet recording apparatus, various structures 
have been disclosed in the specifications of Japanese 
Patent Laid-Open Application No. 06-340082, Japa- 
nese Patent Laid-Open Application No. 07-009674, 
Japanese Patent Laid-Open Application No. 07- 
052396, and some others, for example. 
[001 4] Fig. 1 is a view which schematically shows one 
structural example of a recording head. In Fig. 1, the 
head 2000 has a plurality of nozzles arranged in lines to 
form the nozzle array 2030 of one color portion. Then, 
the head unit 600 is formed by arranging a plurality of 
heads in parallel. The important portions of the side 
edge of the head 2000 are sealed by use of silicon seal- 
ant 201 0 in order to prevent ink from leaking or entering 
the head from the outside. 

[0015] Now, for example, if it is intended to wipe the 
face plane 2020 of the head unit 600 continuously with 
one wiper (not shown) (hereinafter referred to as a wiper 
blade or blade) by allowing the carriage having the head 
unit 600 mounted on it to move in the direction orthogo- 
nal to the nozzle arrays, the wiper is in contact with the 



sealant 2010 when it passes the surface thereof, which 
creates the stick slipping phenomenon to cause the 
wiper to vibrate abnormally. As a result, the ink droplets 
that have been scraped off by the wiper are caused to 
5 splash around eventually in some cases. The ink drop- 
lets thus splashed at that time adhere to the recording 
sheet, and may cause the degradation of print quality 
after all. The splashed ink droplets not only stain the 
surrounding portions, but also, the circumference of the 
10 head that has been wiped off, and adhere to the nozzles 
and invite the phenomenon described above that may 
result in the defective printing. 
[001 6] In order to avoid any contact between the wiper 
and the sealant, it may be possible to use the wiper 
15 whose width is smaller than the gap between sealants 
which are applied in parallel, and then, wiping is per- 
formed in the direction parallel to the nozzle arrays. In 
this case, the stick slipping phenomenon can be 
avoided, but the probability becomes much higher than 
20 the former that the dust particles and solidified ink are in 
contact with the nozzles. The defective prints may be 
created more often. Therefore, it is desirable to provide 
the wiping means executable in the direction orthogonal 
to the nozzle arrays, while avoiding any contact with the 
25 sealants. 

[001 7] Now, if the relative movements of the wiper and 
the head are too fast, there may take place a phenome- 
non that ink tends to pass through the wiper, making it 
difficult to attain the anticipated effect of wiping in some 
30 cases. It is preferable to execute wiping rather at slower 
relative speeds. However, in recent years, along with 
the development of higher speed printing, the carriage 
having the head unit mounted on it reciprocates at much 
higher speeds. If the speeds of such carriage should be 
35 made slower to obtain a good wiping effect, it may inev- 
itably takes a longer time to complete the intended wip- 
ing operation. There is a fear, then, that the attainment 
of a higher printing is hindered after all. 
[0018] Also, when the cleaning operation is repeatedly 
40 executed, the wiper is stained by the adhesion of ink or 
the like. In some cases, such ink or particles that have 
adhered to the wiper may be transferred to nozzles and 
others and adhere again to them. There is then pro- 
posed a structure whereby to arrange a cleaner to clean 
45 the wiper. However, when the blade cleaner that cleans 
the wiper has come to its saturation, the cleaning per- 
formance is lowered (degraded) so that the recording 
head is wiped with ink droplets remaining on the wiper 
Wade. As a result, a problem is encountered that the 
so defective recording takes place due to the defective dis- 
charges caused by the degraded wiping performance. 
[0019] In order to solve this problem, (1) making the 
Wade cleaners exchangeable, the blade cleaners are 
replaced before coming to the saturation; (2) with the 
55 provision of an ink absorbent whose capacity is large 
enough to enable the blade cleaner to serve as long as 
the life of the main body of the apparatus, thus prevent- 
ing the saturation; and (3) ink absorbed by the blade 
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cleaner is squeezed out to prevent the saturation, 
among some other preventive means. 
[0020] However, the method (1) has a drawback that 
the user finds it extremely inconvenient to make such 
replacement (that is, the operativity is extremely poor); s 
the method (2) requires a large space, making the 
apparatus larger unnecessarily; and the method (3) the 
squeezing mechanism and an additional driving source 
are needed to make the costs of manufacture higher 
significantly. Thus, there are still problems yet to be 10 
solved in this respect. 

[0021] Further, as shown in Figs. 2A and 2B, a wiper 
blade 10 demonstrates the most effective wiping effect 
(the effect of wiping off) when its leading end is in con- 
tact with the recording head 2000 that moves in the 15 
direction indicated by an arrow in Fig. 2A. This has been 
confirmed by experiments. On the other hand, if the 
belly portion of the wiper blade 10 is stidably in contact 
with the discharge port surface of the recording head 
2000 as shown in Fig. 2B, it is impossible to obtain the 20 
wiping effect sufficiently. Also, in the state where the 
belly portion of the wiper blade 10 is slidably in contact 
with the discharge port surface as shown in Fig. 2B, the 
wiper blade 10 is pressed strongly to the discharge port 
surface 2020 of the recording head 2000. As a result, 25 
the discharge port surface 2020 becomes subjected to 
damages, and in order to secure the durability of the 
discharge port surface 2020, it is necessary to enhance 
the strength of that surface, creating the problem that 
the costs of manufacture are increased significantly. It 30 
is, therefore, very important to set appropriately the 
amount of approach (the amount of overlapping) of the 
wiper blade 10 to the recording head 2000 (the dis- 
charge port surface thereof) when determining the 
effectiveness of wiping performance. It is equally impor- 35 
tant to exercise a highly precise positioning when the 
wiper blade is arranged for the recording head. 



SUMMARY OF THE INVENTION 



40 



[0022] With a view to solving the problems discussed 
above, the present invention is designed. It is an object 
of the invention to provide an ink jet printer provided with 
a wiping unit capable of wiping only the portions that 
need it, while optimally keeping the free length of the 45 
wiper; the amount of overlapping with the recording 
head; and the slower speeds of relative movements of 
the head and the wiper when wiping the ink jet recording 
head which is able to execute recording at high speeds. 
[0023] It is another object of the invention to provide so 
an ink jet recording apparatus and a cleaning unit by 
making the absorbing amount of ink smaller for a blade 
cleaner without making its capacity larger so as to 
secure the cleaning preformation for a long time with a 
simpler structure in order to maintain a long-term and 55 
stable wiping performance at a higher level when wiping 
the recording head, hence eliminating the defective 
recording reliably. 



[0024] It is still another object of the invention to pro- 
vide an ink jet recording apparatus capable of securing 
stably the amount of approach of wiper blades to the 
recording means in an appropriate value in higher pre- 
cision, and also, capable of securing the amount of 
approach of the wiper blades constantly with respect to 
the switchable height of the carriage to materialize the 
wiping operation that can reliably remove the ink adher- 
ing to the discharge port surface of the recording head, 
hence eliminating the degradation of image quality due 
to the defective discharges. 

[0025] It is another object of the invention to provide 
an ink jet printer which comprises a wiper member for 
wiping the surface of the ink jet recording head, and the 
ink jet recording head and the wiper member move in 
the same direction each other to wipe the surface of the 
ink jet recording head by one operation. 
[0026] It is still another object of the invention to pro- 
vide an ink jet printer provided with a wiper member for 
wiping the surface of the ink jet recording head in which 
the ink jet recording head and the wiper member move 
in the same direction each other; the moving speed of 
the wiper member is arranged to be faster than the mov- 
ing speed of the ink jet recording head for wiping the 
surface of the ink jet recording head by one operation of 
the wiper member, and also, a cleaning mechanism is 
provided for cleaning the wiper member. 
[0027] It is a further object of the invention to provide 
an ink jet printer provided with a wiper member for wip- 
ing the surface of the ink jet recording head, which com- 
prises at least one recording head having sealant on 
both sides of the surface surrounding a nozzle array, 
and being movable in the direction at right angles to the 
sealant; and at least one rotational wiper member hav- 
ing its leading end to move in the same direction as the 
recording head for wiping the nozzle array without con- 
tacting with the sealant, and then, the nozzle arrays are 
wiped by one operation of the wiping member. 
[0028] It is a still further object of the invention to pro- 
vide an ink jet recording apparatus provided with a 
wiper blade for wiping the discharge port surface of 
recording means for recording by discharging ink to a 
recording medium, which comprises a first blade 
cleaner and a second blade cleaner for the wiper blade 
to contact therewith after wiping the discharge port sur- 
face. 

[0029] It is another object of the invention to provide a 
cleaning unit provided with a wiper blade for wiping the 
discharge port surface of recording means for recording 
by discharging ink to a recording medium, which com- 
prises a first blade cleaner and a second blade cleaner 
for the wiper blade to contact therewith after wiping the 
discharge port surface. 

[0030] It is still another object of the invention to pro- 
vide an ink jet recording apparatus for recording by dis- 
charging ink from recording means to a recording 
medium, and the discharge port surface of recording 
means thereof being wiped by the rotation of a plurality 
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of wiper blades in the moving direction of the recording 
means, which comprises rotation means for rotating 
wiper blades; elevation means for elevating a wiper unit 
by swinging; a contact member being in contact with the 
guiding surface of a carriage; and bias means for bias- s 
ing the contact member to the guiding surface, and 
then, the swinging center of the wiper unit is arranged to 
be coaxial with the axial center of one rotation shaft of 
the rotation means. 

[0031] Other objectives and advantages besides to 
those discussed above will be apparent to those skilled 
in the art from the description of a preferred embodi- 
ment of the invention which follows. In the description 
reference is made to accompanying drawings, which 
form a part hereof, and which illustrate an example of is 
the invention. Such example, however, is not exhaustive 
of the various embodiments of the invention, and there- 
fore reference is made to the claims which follow the 
description for determining the scope of the invention. ^ 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0032] 



Fig. 1 is a perspective view which schematically 2s 
shows one structural example of a recording head. 
Fig 2A is a side view which schematically shows an 
appropriate wiping state; Fig. 2B is a side view 
which schematically shows an inappropriate wiping 

30 

state 

Fig 3 is a perspective view which schematically 
shows one structural example of the wiper to which 
the present invention is applicable. 
Figs 4A 4B, 4ft 4D. 4E, 4F and 4G are views 
which schematically illustrate one example of the 35 
wiper operation with the structure to which the 
present invention is applicable. 
Figs 5A 5B, 5C and 5D are views which schemat- 
ically illustrate another example of the wiper opera- 
tion with the structure to which the present 40 
invention is applicable. 

Figs. 6A, 6B, 6C and 6D are views which schemat- 
ically illustrate the structural example including the 
circumference of the wiper to which the present 
invention is applicable; Fig. 6A is a plan view; F.g. 45 
6B is a front view; Fig. 6C is a side view; and F.g. 
6D is a cross-sectional view taken along line 6D-6D 
in Fig. 6A. 

Figs 7A, 7B, 7C and 7D are views which schemat- 
ically illustrate the cleaning operation of the wiper to so 
which the present invention is applicable. 
Fig. 8 is a view which schematically shows another 
structural example of the cleaning member of the 
wiper to which the present invention is applicable. 
Fig 9 is a perspective view which schematically 55 
shows another structural example of the wiper to 
which the present invention is applicable. 
Fig. 10 is a perspective view which schematically 



shows still another structural example of the wiper 
to which the present invention is applicable. 
Figs 11 A and 11B are views which schematically 
illustrate another structural example of cleaning by 
use ol the wiper to which the present invention is 
applicable. 

Fig 12 is a perspective view which schematically 
shows still another structural example of the wiper 
to which the present invention is applicable. 
Figs. 13A, 13B and 13C are side views which illus- 
trate schematically the approach amount adjust- 
ment mechanism arranged for the wiper, and the 
respective states of the adjustment operation 
thereof. 

Fig. 14 is a view which schematically shows the 
state of the height adjustment of the carriage. 
Figs. 15A, 15B and 15C are side views which illus- 
trate schematically the approach amount adjust- 
ment mechanism arranged for the wiper, and the 
respective states of the adjustment operation 
thereof with respect to the carriage whose height 
has been adjusted. 

Fig 16 is a side view which schematically shows 
one example of the ink jet apparatus to which the 
present invention is applicable. 
Fig 17 is a perspective view which schematically 
shows one example of the ink jet apparatus to 
which the present invention is applicable. 
Fig 18 is a view which schematically shows the 
external appearance of another example of the ink 
jet apparatus to which the present invention is appli- 
cable. 

Fig 19 is a partially sectional view which shows 

another example of the ink jet apparatus to which 

the present invention is applicable. 

Fig 20 is a view which schematically shows the 

another example of the ink supply structure of the 

ink jet apparatus to which the present invention is 

applicable. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] Hereinafter, with reference to the accompany- 
ing drawings, the detailed description will be made of 
the embodiments in accordance with the present mven- 

[0034] Fig 3 is a perspective view which schemati- 
cally shows the structure of the wiper blade used for the 
ink jet printer in accordance with the present invention 
When liquid droplets are discharged for the execution of 
ink jet recording, each of the tail portions of the main 
droplets is caused to become a droplet due to the sur- 
face tension of ink itself. Then, aside from the ma.n 
droplets needed for printing primarily, the secondary ink 
droplets (hereinafter referred to as satellites) or the 
misty ink droplets (hereinafter referred to as mist) are 
created If the satellites or mist is caused to adhere to 
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the crcumference of the ink discharge ports of the 
recording head, the flight of ink is hindered, thus the 
impact positions being deviated or the ink droplets 
being broken to result in splashing. Then, if the dis- 
charge ports are clogged due to the satellites or mist 5 
such portion tends to create the phenomenon of disa- 
bled discharges. 

[0035] With such phenomenon having been created 
the print quality is caused to be degraded, and the value 
of the product is spoiled eventually. Therefore, it is usu- 10 
ally arranged to install wiping means for the recording 
head in the vicinity of capping means for the ink jet 
printer. ' 

[0036] Figs. 6A to 6D illustrate one example of the 
wiping means 700, which is provided with three wipers is 
10a. 10b, and 10c arranged radially around a specific 
shaft. Then, rotating around the specific shaft, the wip- 
ers are in contact with the ink discharge ports of the 
head for cleaning. Here, a reference numeral 21 10 des- 
ignates a first roller that cleans the wipers that have so 
been stained with ink. Then, the structure is arranged to 
enable a second roller 2120 to collect the ink that has 
adhered to the first roller in order to keep the cleaning 
capability of the first roller. 

[0037] By the experiments, it has been confirmed that 25 
a good wiping is possible on the following condition as 
one example of the ink jet wiping: 
[0038] A polyurethane wiping wiper of 1 mm or less in 
thickness (hereinafter simply referred to as a wiper) is 
used for wiping with the amount of overlapping with the 30 
head being 2.0 mm or less; the free length of the wiper 
20 mm or less; and the relative speed of movement 
between the head and the wiper, lOOmm/sec or less. 
[0039] The wiping becomes executable by allowing 
the head and the wiper to move relatively. For the con- as 
ventional printer, there are methods, such as the one in 
which the head moves horizontally, while the wiper is 
fixed or the wiper moves, while the head is fixed. In 
accordance with the present invention, however it is 
structured as described above that the plural wipers 40 
10a, 10b. and 10c are arranged like a water wheel 
which are rotated for the execution of wiping operation' 
and that the head moves in the same direction as the 
revolving direction of the wipers. The head moves at a 
slower speed than that of the rotating wipers. The 45 
speed, which is obtainable by subtracting the traveling 
speed of the head from the speed at which the leading 
end of each wiper rotates, is defined preferably as the 
relative speed at which its wiping is performed. 
[0040] Now, in conjunction with Figs. 4A to 4G the so 
descnphon will be made of the wiping operation of the 
wiping means 700 shown in Fig. 3 for cleaning the head 
Here, the wipers execute wiping beginning with the 
head which is in the leading position in the advancing 
direction of the heads. 55 
[0041] Fig. 4A represents the positional relationship 
between the head unit 600 and the wiper unit 700 when 
the wiping begins. Centering on the nozzle array 2030 



the first wiper 1 0a approaches from the side opposite to 
the head advancing direction. Then, since the first wiper 
10a approaches the head sealant 2010 from the inner 
side thereof as shown in Fig. 1, there is no possibility 

201 0 th6 f ' rSt WiPSr ' S C ° ntaCt W ' th the S6alant 
[0042] In Fig. 4B. the head unit advances in the direc- 
tion indicated by an arrow A. Interlocked with the move- 
ment of the head unit 600. the wiper unit 700 also 
rotates in the direction indicated by an arrow B At this 
juncture, assuming that the traveling speed of the head 
unit 600 is 6.67 mm/sec, while the rotational speed of 
the leading end of the first wiper 10a is 11.67 mm/sec 
the first wiper is directed vertically after 0.6 sec. Then' 
this wiper arrives at the center of the nozzle array 2030, 
and the amount of overlapping of the first wiper 10a with 
the head unit 600 is in agreement with the preferable 
condition described earlier. Further, the numeral value 
which is arrived at by subtracting the traveling speed of 
the head unit 600 from the rotational speed of the lead- 
ing end of the first wiper 10a. is also in agreement with 
the preferable condition described earlier. 
[0043] The wiping is executed in such a manner that 
the ink droplets residing between the first wiper 1 0a and 
the head surface 2020 are drawn by the first wiper 10a 
Here, since a water film is coated on the head surface 
the wettability is extremely inferior. In contrast, the first 
wiper 1 0a has a higher wettability than the water film on 
the surface of the head. Therefore, when the first wiper 
passes on the water film, ink easily adheres to the first 
wiper 10a. 

[0044] In Fig. 4C. the relative movements of the head 
unit 600 and the first wiper 10a further advance Then 
after 1 sec since the wiping has begun, the wiping by' 
the first wiper 10a is completed. Thus, the first wiper 
10a has passed through the nozzle array 2030 At this 
juncture, the first wiper 10a passes it through from the 
inner side of the head sealant 2010, and there is no pos- 
sibility that the first wiper 10a is in contact with the seal- 
ant 2010. In this respect, when the first wiper parts from 
the facing plane, ink lines may be left, but such portion 
where the ink lines may be left is far away from the noz- 
zles, it is safe to mention that the wiping has been exe- 
cuted sufficiently. 

[0045] In Fig. 4D. after 1 .9 sec since the wiping has 
begun, the relative movement of the second wiper 10b 
advances to the position where it begins wiping the cen- 
tral head. Here, the wipe starting position is in the inner 
side of the sealant 2010 as in the case shown in Fig 7A 
[0046] In Fig. 4E, after 3.8 sec, the wiping of the cen- 
tral head is completed, and then, the third wiper 10c is 
in the position where it begins wiping the third head In 
th.s case, too. the wipe starting position is in the inner 
side of the sealant 2010 as in the case of the Fig 7A 
and Fig. 7B. 

[0047] In Fig. 4F, after 5.7 sec. the wiping of all three 
heads is completed. 

[0048] In Fig. 4G, the wipers are retracted to prevent 
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them from intervening in the head operation for its nor- 
mal printing. 

[0049] In accordance with the present invention, it 
becomes possible to perform excellent wiping without 
allowing the wipers to pass through the head sealant, 
while maintaining the preferable condition of the wiping 
operation. 

[0050] Now, with reference to Figs. 5A to 5D, the 
description will be made of the wiper cleaners in accord- 
ance with the present invention. 
[0051 ] In Fig. 5A, the first wiper 1 0a executes the wip- 
ing of the nozzle array. 

[0052] In Fig. 5B, at the time of the second wiper 10b 
having completed its wiping, the first wiper 10a is in con- 
tact with the scraper tongue 2100 to scrape down large 
ink droplets and dust particles from the first wiper 10a. 
[0053] In Fig. 5C, after having passed the scraper 
tongue 2100, the first wiper 10a abuts upon the absorp- 
tion roller 21 10 so that fine ink droplets still adhering to 
the surface of the wiper are absorbed. 
[0054] In Fig. 5D, when the first wiper 1 0a has passed 
through the absorption roller 21 10, the third wiper 10c 
abuts upon the head unit 600. The absorption roller 
21 10, then, continues its rotation in order to transfer ink 
to the contact roller 2120. 

[0055] If a wiper wipes off the head, while another 
wiper is in contact with the scraper tongue 2100 or the 
absorption roller 2110, vibration or variation of wiping 
speed may be caused when the wiper passes through 
the scraper tongue 2100 or the absorption roller 21 10. If 
such vibration or variation of the wiping speed occurs, 
sufficient wiping can hardly be anticipated. Therefore, 
the scraper tongue 2100 and the absorption roller 2110 
are arranged in locations where the head wiping is not 
affected by the presence of these devices. 
[0056] The ink droplets that have adhered to the 
scraper tongue 2100 fall off by its own gravity, and a 
waste ink bottle (not shown) collects them. For the 
absorption roller 2110, polypropylene foaming material 
or some other foaming material is used. For the contact 
roller 2120, a foaming material of the same kind is also 
used as the absorption roller 2110. Further, it is prefer- 
able to enhance the absorptivity of this roller by the 
application of an interfacial active agent or some other 
treatment. In this case, no treatment of active agent is 
given to the absorption roller 2110, but it should be 
arranged to enable it to catch ink droplets only by the 
surface of the roller, while the active agent treatment is 
given to the contact roller 2120 so as to allow it to 
absorb ink into its interior. In this manner, the surface 
condition of the rollers are maintained stably at all the 
time. The amount of ink absorbed by the contact roller is 
a very small quantity, and the natural drying is good 
enough to keep its absorptive capability well. 
[0057] Figs. 6A to 6D represent another wiper unit 
(cleaning unit). These are a plan view, a front view, a 
vertically sectional view (taken along 6C-6C), and a 
cross-sectional view (taken along 6D-6D), respectively. 



Fig. 6B is the front view observed from line 6B-6B in Fig. 
6A. Fig. 6C is a cross-sectional view taken along line 
6C-6C in Fig. 6B. Fig. 6D is a vertically sectional view 
taken along line 6D-6D in Fig. 6A. 

5 [0058] In Figs. 6A to 6D, a reference numeral 2 desig- 
nates the wiper gear A which is rotatively driven by a 
stepping motor. The rotation of the stepping motor is 
transmitted to the wiper gear A through a gear train and 
a driving switch over clutch (not shown). Here, for the 

w driving switch over clutch, there is used, for example, 
the one which is provided with a gear unit, an electro- 
magnetic coil unit, and a rotation shaft, and which is 
structured so that the rotation of the gear unit is trans- 
mitted to the rotation shaft when the electromagnetic 

75 coil unit is energized, and that only the gear unit runs 
idle when the electromagnetic coil unit is turned off. 
[0059] The wiper gear 2 is arranged to engage with 
the wiper gear 3 which is a bevel gear. Then, the wiper 
gear 3 is axially supported rotatively by the swing shaft 

20 6 fixed to the side plate 40 of the supply and recovery 
unit. The bevel gear portion of the wiper gear 3 engages 
with the wiper gear 4 which is also a bevel gear. The 
wiper gears 3 and 4 provided with the bevel gears, 
respectively. Then, the rotation thereof is directed 

25 almost at right angles. On the central portion of the 
wiper gear 4. the wiper rotation shaft 5 is arranged. The 
swing shaft 6 is fixed to the aforesaid side plate 40. The 
swing shaft 6 rotatively supports the wiper gear 3 rota- 
tively, and also, axially supports the wiper bearing 7 

30 rotatively at the same time. The wiper bearing is fixed to 
a wiper case 8 which is almost a box type. Therefore, 
the wiper case 8 is supported by the wiper bearing 7 
swingably with the swing shaft 6 as its center. 
[0060] To the wiper case 8. the wiper rotation shaft 5 

35 is axially supported. Also, for the wiper case 8, there is 
provided a cam contact 8a, and the elevation cam 13, 
which is formed by a rotational member, is arranged to 
abut upon this cam contact. To the wiper rotation shaft 
5, a blade holder 9 is fixed. The wiper blade 10 is fixed 

40 to this blade holder 9. Also, for the blade holder 9. a sen- 
sor flag unit 9a is provided. The sensor flag unit 9a 
detects the rotational phases of the blade holder in 
cooperation with the wiper rotation sensor 14. 
[0061] The wiper blade 10 is formed by rubber or 

45 some other elastic material in the form of a thin plate as 
the conventional example. The wiper blade is arranged 
to wipe the discharge port surface 2020 of the recording 
head 2000 in the arrangement direction of the recording 
head (the direction at the right angles to the recording 

so sheet carrying direction indicated by an arrow B in Fig. 
19, that is, the traveling direction of the carriage 200). In 
accordance with the present embodiment, the three 
wiper blades 10 are installed at equal intervals on the 
circumferential direction of the blade holder 9. Here, a 

55 reference numeral 1 1 designates a roller. This contact 
roller 1 1 is axially and rotatively supported by a shaft 
fixed to the wiper case 8. A reference numeral 1 2 desig- 
nates a bias spring. One end of the bias spring 12 is 
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connected with the wiper case 8, while the other end 
thereof is connected with a cut off portion (not shown), 
to form it as a tensioning spring whereby to bias the 
wiper case 8 in the direction indicated by an arrow Z in 
Fig. 6C with the swing shaft 6 as its center. Here, a ref- 5 
erence numeral 13 designates an elevation cam. This 
elevation cam 13 is arranged to be driven rotatively in 
the direction indicated by an arrow P in Fig. 6C by the 
rotation power transmitted from the stepping motor 1 
through the gear train and drive switch over clutch (not 
shown). Here, in this case, the drive switch over clutch 
is exactly the same as the drive switch over clutch used 
for the rotation driving of the wiper blade 10 described 
earlier. 

[0062] In Figs. 6A to 6D, a reference numeral 14 des- 
ignates a wiper rotation sensor. This wiper rotation sen- 
sor 14 detects the rotational phases of the wiper blade 
10 by the detection of the sensor flag unit 9a described 
earlier. As the wiper rotation sensor 14, an optical sens- 
ing means (formed by LED and phototransistors) is 
used, for example. Here, it may be possible to adopt the 
structure whereby to enable the phototransistors to 
detect the light from the LED and transmit signals corre- 
sponding to the rotation of the sensor flag. Then, the 
rotational phase of the wiper blade 1 0 is detected by the 
detection signals from the phototransistor. A reference 
numeral 15 designates a wiper elevation sensor. This 
wiper elevation sensor 15 detects the phases of the ele- 
vation cam 1 3 by detecting the status of the wiper eleva- 
tion flag 16. The wiper elevation flag 16 is fixed to the 
drive transmission shaft of the elevation cam 13, and 
this flag rotates together with the elevation cam 13. As 
the wiper elevation sensor 15, an optical detection 
means is adoptable in the same manner as the wiper 
rotation sensor 14. 

[0063] Now, the description will be made of the oper- 
ation of the wiper unit (cleaning unit) 302 structured as 
above to wipe (clean off) the discharge port surface 
2020 of the recording head 2000. 
[0064] Usually, the elevation cam 1 3 is standstill at the 
position indicated by broken line in Fig. 6C. In this state, 
the wiper elevation sensor 15 detects the current status 
of the wiper elevation flag 16. Also, in this state, the 
wiper unit 302 is pressed down by the swing shaft 6 
which has rotated counterclockwise centering on the 
swing shaft 6 against the biasing force exerted by the 
bias spring 12. Thus, the wiper blade 10 is not allowed 
to be in contact with the recording head 2000 at all. 
Now, at an appropriate timing during recording or after 
the execution of a suction recovery process, the car- 
riage 200 moves to the home position (the capping posi- 
tion on the right side in Fig. 1 9) in accordance with the 
wiping process command issued by the CPU. Then, the 
CPU causes the wiper elevation drive switch over clutch 
to be turned on to drive the stepping motor 1. The ele- 
vation cam 13 rotates to the phase shown in Fig. 6C. In 
this case, the amount of rotation is set in advance at the 
one in which the elevation cam is driven by given steps 



after the wiper elevation sensor 15 has detected the on 
or off of the wiper elevation flag 16. Then, when contact 
between the elevation cam 13 and the contact unit 8a is 
released, the wiper case 8 rotates clockwise centering 
on the swing shaft 6 by means of the biasing force 
exerted by the biasing spring 1 2 as shown in Fig. 6C. 
Hence, the wiper case 8 is in contact with a stopper (not 
shown) provided for the side plate 40 of the supply and 
recovery unit, in this state, the carriage 20 is still in the 
capping position (home position), and the contact roller 
1 1 axially supported by the wiper case 8 is extruded 
upward from the guide surface 210 (the surface of the 
traveling path) of the carriage 200. 
[0065] Then, when the carriage 200 moves in the left 
direction from the home position on the right side and 
arrives at above the wiper unit 302, the contact roller 1 1 
is guided to be in contact with the guiding surface 21 0 of 
the carriage 200 so that the wiper unit 302 is pressed 
downward, thus allowing the swing shaft 6 to rotate 
counterclockwise. When the contact roller 11 is in a 
state where it is in contact with the guiding surface 210 
ol the carriage 200, the gap (difference in height) is 
made always constant between the upper face of the 
contact roller 1 1 and the leading end (upper end) of the 
wiper blade 10. Therefore, the amount of approach of 
the wiper blade 1 0 to the discharge port surface 2020 of 
the recording head 2000 is always at an appropriate 
value which is set specifically. In other words, by setting 
the aforesaid gap between the upper ends at a specific 
value in advance, the amount of approach of the wiper 
blade 10 to the discharge port surface 2020 can be set 
at an appropriate value at all the time, thus making it 
possible to secure the wiping capability stably and relia- 
bly. In this respect, the structure needed for setting the 
amount of approach of the wiper blade will be described 
later. 

[0066] Then, the CPU causes the drive switch over 
clutch (not shown) for use of wiper rotation to be turned 
on to rotate the stepping motor 1, which serves as the 
driving source of the supply and recovery unit, in syn- 
chronism with the movement of the carriage 200. The 
wiper blade 10 is then in contact with the discharge port 
surface 2020 of the recording head 2000 to wipe off the 
circumferential edges of the discharge ports one after 
another. Also, three wiper blades 10 are arranged at 
equal intervals on the circumferential direction of the 
blade holder 9 so as to wipe off and clean (to perform 
wiping for) three recording heads 2000 while the wiper 
blades complete one cycle (per rotation). If six recording 
heads 2000 are mounted on the carriage 200 as for the 
present embodiment, it is possible to wipe off all the 
recording heads 2000 by the two cycles (two rotations) 
of the wiper holder 9. 

[0067] Now, the description will be made of the struc- 
ture and operation of the cleaning means of the wiper 
blade 10 of the wiper unit (cleaning unit) 302. 
[0068] In Fig. 6D, a first blade cleaner 1 7b and a sec- 
ond blade cleaner 17a are arranged for the wiper case 
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8, with which the wiper blades 10 are in contact while 
rotating one round. Each of the wiper blades 10 that has 
wiped off the recording heads 2000 abuts upon the first 
cleaner 17b at first, and then, abut upon the second 
cleaner 17a. Here, the first blade cleaner 17b scrapes 
off ink adhering to each of the wiper blades 10 largely. 
This cleaner is formed by material, such as resin, hav- 
ing a lower ink absorptivity. On the other hand, the sec- 
ond blade cleaner 1 7a absorbs remaining ink on each of 
the wiper blades after it has been in contact with the first 
blade cleaner, thus being formed by material having a 
higher ink absorptivity. The first blade cleaner 17b has 
an inclined surface which is connected with the inner 
surface of the exhaust outlet 17c formed on the lower 
side of the first cleaner. These first blade cleaner 17b, 
second blade cleaner 17a, and exhaust outlet 17c are 
housed in the wiper case 8 to constitute blade cleaning 
means 1 7. 

[0069] Now, hereunder, the description will be made 
of the operation of the blade cleaning means 1 7. Figs. 
7A to 7D are cross-sectional views which correspond to 
Fig. 6D and schematically illustrate the sequential oper- 
ation of the wiper blades 10 of the blade cleaning 
means 17. By the rotation of the wiper rotation shaft 5, 
each of the wiper blades 10 is in contact with the dis- 
charge ports of each of the recording heads 2000 one 
after another for wiping. As shown in the enlarged view 
in the leader circle of Fig. 7A, ink droplet W adheres to 
the wiper blade 10 immediately after having wiped off 
the discharge port surface 2020. Then, when the next 
wiper blade 10 rotates in the direction indicated by an 
arrow C for wiping, the wiper blade 10, which is ahead 
thereof immediately after wiping, abuts upon (to be in 
contact with) the first blade cleaner 17b so that the ink 
droplet W is scraped off. However, since the first blade 
cleaner 17b has a lower ink absorptivity (or it is incapa- 
ble of absorbing ink), there are still fine ink droplets w 
remaining on the wiper blade 10 as shown in the 
enlarged view in the leader circle of Fig. 7C. 
[0070] When the wiper blade 10 further rotates, the 
aforesaid blade that has passed the first blade cleaner 
17b abuts upon the second blade cleaner 17a as shown 
in Fig. 7D. Then, the fine ink droplets w on the wiper 
blade 10 are transferred to the second blade cleaner 
17a which absorbs them. Since the second blade 
cleaner 1 7a is formed by the material which has a good 
ink absorptivity, the fine ink droplets w on the wiper 
blade 10 are also removed (cleaned) reliably. With the 
operation of the blade cleaners described above, the 
first blade cleaner 17b removes most of the ink droplets. 
Therefore, as compared with the conventional system, 
the amount of ink absorbed by the second cleaner 1 7a 
is substantially smaller, hence making it possible to 
make the volume (capacity) of the second blade cleaner 
17a smaller accordingly. Then, with the provision of a 
desired room for the volume of the second blade 
cleaner 17a, it becomes unnecessary to arrange any 
means for making its replacement possible or to 



arrange any mechanism for squeezing ink for a longer 
use. Also, the first blade cleaner 17b is incapable of 
absorbing ink (or its ink absorption is low), and also, the 
inclined surface is formed as shown in Figs. 7A to 7D. 

5 As a result, the ink droplets scraped off from each of the 
wiper blades 10 is guided to the exhaust outlet 17c 
which is formed with the continued face with the inclined 
surface, and collected by means of the self gravity of ink 
droplets thus scraped off into the waste ink tank (not 

10 shown) arranged to be connected with such continued 
face. 

[0071] In accordance with the present embodiment, 
the first blade cleaner 1 7b and the second blade cleaner 
17a are arranged as described, and then, the wiper 
15 blades 10 of the rotary wiper mechanism 302, which 
wipe off the discharge port surface 2020 of the record- 
ing head 2000, are arranged to be in contact with the 
blade cleaners one after another while the wiper blades 
complete its one round. The first blade cleaner 17b is 
20 formed by the material having a lower ink absorptivity so 
as to scrape off ink droplets W adhering to each of the 
wiper blades 10 largely. The second blade cleaner 17a 
is formed by the material having a higher ink absorptiv- 
ity to absorb ink droplets remaining on each of the wiper 
25 Wades 10 after having passed the first blade cleaner 
1 7b. With the structure thus arranged, the amount of ink 
to be absorbed by the second blade cleaner 17a can be 
made smaller. In this way, the volume of this blade 
cleaner is not necessarily made larger, while, with a 
30 simple structure, it becomes possible to secure the 
cleaning capability for a long time for the maintenance 
of the long-term and stable wiper performance at a 
higher level when the discharge port surface 2020 of the 
recording head 2000 is wiped off, hence making it pos- 
35 sible to eliminate defective recording reliably. 

[0072] Fig. 8 is a cross-sectional view which shows 
schematically another embodiment of the blade clean- 
ing means 17 described above in accordance with the 
present invention. 
40 [0073] In accordance with the present embodiment, 
the configuration of the first blade cleaner 17b of the 
cleaning means 17 differs from the one represented in 
Figs. 6A to 6D and Figs. 7A to 7D. All the other struc- 
tures thereof are substantially the same as those of the 
45 previous embodiment. Here, therefore, the description 
will be made only of the blade cleaner 17b portion. 
[0074] In Fig. 8, as shown in an enlarged view in the 
leader circle, thefirst blade cleaner 1 7b isformed by the 
inclined stepping surface 17d. With the structure thus 
so arranged, each of the wiper blades 1 0 is in contact with 
the edge portion in each step of its operation so that the 
ink droplet scraping effect is further improved. The ink 
droplets thus scraped off to adhere to the first blade 
cleaner 1 7b are guided into the exhaust outlet 1 7c by its 
55 own gravity. Also, with the rough finish of the surface of 
the first blade cleaner 17b which contacts with each of 
the wiper blades 10 or with the provision of meshed 
holes thereon, the scraping effect is improved still more. 
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[0075] Therefore, in accordance with the embodiment 
represented in Fig. 8, it becomes possible to enhance 
the cleaning effect (ink droplet scraping effect) further in 
addition to the same effect obtainable by the previous 
embodiment. Here, for the materials of the first blade 5 
cleaner 1 7b and the second blade cleaner 1 7a of each 
of the above embodiments, resin and ink absorbent can 
be selected as described above. However, the present 
invention is not necessarily limited to such selection. It 
may be possible to select any other appropriate materi- 10 
als freely if only the materials present a combination of 
the one which is incapable of absorbing ink (or having a 
lower ink absorptivity) with the other which has an 
excellent ink absorptivity. 

[0076] In this respect, the above embodiments have 15 
been described by exemplifying the serial type ink jet 
recording apparatus that records on a recording 
medium (recording paper sheet or the like) by allowing 
recording means to move relatively with respect to such 
recording medium, but the present invention is also 20 
applicable to the ink jet recording apparatus which is 
structured to clean the discharge ports by use of the 
wiper blades by serially utilizing the scanning of record- 
ing means. In this case, the first blade cleaner and the 
second blade cleaner may be structured attachably to 25 
the arrangement of recording means or to the arrange- 
ment of the carriage to be mounted on the recording 
means. 

[0077] Fig. 9 is a perspective view which illustrates 
another structural example of wipers. Here, by use of 30 
the bubble jet printer described above, each of the wip- 
ers 10a, 10b, and 10c of a wiping mechanism is dou- 
bled, that is, the front wiper 2200 is installed together 
with the rear wiper 2210 with a gap T, respectively. 
[0078] Even if the contact between the front wiper 35 
2200 and the recording head is hindered due to paper 
particles, solidified ink, or the like in wiping off the head 
so that ink droplets may remain unwiped, the rear wiper 
2210 performs wiping to follow. In this manner, it is pos- 
sible to execute wiping stably. 40 
[0079] The entire timing of wiping, and the cleaning 
method adopted by each of the front wipers are the 
same as those of the wiping example described earlier. 
By the rotary motion of the wiper unit, wiping is per- 
formed. The head moves in the same direction of the 45 
wiper advancement. The speed of the head movement 
is slower than that of each wiper. The preferably relative 
speed is obtained by subtracting the speed of the head 
movement from the wiper speed at its leading end. The 
wiping is also executed, while avoiding the contact 50 
between each of the wipers and the sealant applied to 
each of the heads. 

[0080] Fig. 10 is a perspective view which illustrates 
still another structure of the wipers. Here, by use of the 
bubble jet printer described above, each of the wipers 55 
2300 is formed by PP (polypropylene) foaming material. 
The porosity of the foaming material is 50% or more or 
more preferably, it is approximately 80%. 



[0081] Since the foaming material is in contact with 
the head, it is not desirable to given any activation proc- 
ess to the foaming material. However, the foaming 
material without any activation treatment has a lower ink 
absorptivity. Therefore, it is preferable to use it after 
being moisturized. The moisture content is 60% or less 
or more preferably, it is approximately 45%. 
[0082] In wiping, the head and each wiper is over- 
lapped. The foaming material is depressed by a certain 
pressure. Therefore, if the moisture content of the foam- 
ing material is high, the pure water is squeezed out from 
the foaming material eventually when the foaming mate- 
rial is in contact with the head. If this pure water may 
enter the interior of the head, it causes the disabled dis- 
charges or twisted discharges. Under the circum- 
stances, the moisture content of the foaming material 
should be controlled. 

[0083] With reference to Figs. 11A and 11B, the 
method of the moisture control will be described. 
[0084] Before wiping, the wiper unit 700 is driven to 
rotate one round while the head is in the retracted posi- 
tion. Below the wiper unit 700, there is arranged a wiper 
cleaning unit 900. Here, by use of an induction pipe (not 
shown), pure water is induced to the wiper cleaning unit 
900 as shown in Fig. 1 1 A. Along with the rotation of the 
wiper unit 700, each of the wipers is immersed into the 
pure water one after another so that it is cleaned and 
moisturized. When the wiper unit 700 completes one 
round, the pump 2320 connected with the wiper holder 
2310 performs its suction for a given period in order to 
control the moisture content. 

[0085] As shown in Fig. 1 1 B, the structure is arranged 
so that any one of the wipers is not in contact with the 
pure water during the wiping operation by releasing the 
valve 2330 to exhaust the pure water in the wiper clean- 
ing unit 900 when wiping is executed. In this manner, 
the wiping is performed by use of the moisturized foam- 
ing material, hence making it possible to execute the 
stabilized wiping at all the time. The method of wiping is 
the same as that of the previous embodiments. By the 
rotary motion of the wiper unit 700, wiping is performed. 
The head moves in the same direction of the wiper 
advancement. The speed of the head movement is 
slower than that of the wiper movement. The preferably 
relative speed is obtained by subtracting the speed of 
the head movement from the wiper speed of its leading 
end. The wiping is also executed, while avoiding the 
contact between each of the wipers and the sealant 
applied to each of the heads. 

[0086] Fig. 12 is a perspective view which illustrates 
still another structure of wipers. Each of the wipers is 
formed by polyethylene terephthalate (hereinafter 
referred to as PET) as its main material in a thickness of 
0.5 mm or less. The PET has a higher rigidity than poly- 
urethane, which makes it easier to form it at right 
angles. Also, it is confirmed that with the higher rigidity, 
the PET wipers produce a higher effect on scraping off 
the ink droplets which have been solidified on the SUr- 
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face of the head. The method of cleaning and the 
method of wiping are the same as those of the first 
embodiment. By the rotary motion of the wiper unit 700, 
wiping is performed. The head moves in the same direc- 
tion of the wiper advancement. The speed of the head 
movement is slower than that of the wiper movement. 
The preferably relative speed is obtained by subtracting 
the speed of the head movement from the wiper speed 
at its leading end. The wiping is also executed, while 
avoiding the contact between each of the wipers and the 
sealant applied to each of the heads. 
[0087] Now, in consideration of the structure needed 
for adjusting the approach amount, the description will 
be made of the wiping operation of the wiper unit 302 
represented in Figs. 6A to 6D. Figs. 13A to 13C are 
cross-sectional views which schematically illustrate the 
wiping operation on the same vertical section as shown 
in Fig. 6C. In Figs. 13Ato 13C, the elevation cam 13 is 
usually standstill in a posture as in Fig. 13A. In this 
state, the wiper elevation sensor 15 shown in Fig. 6B 
detects the wiper elevation flag 16. Also, in this state, 
the wiper unit 302 is pressed downward by being 
rotated counterclockwise by the elevation cam 13, 
centering on the swing shaft 6 against the biasing force 
exerted by the bias spring. Therefore, there is no possi- 
bility that the wiper blades 10 are in contact with the 
recording head 201. Now, therefore, at an appropriate 
timing during the recording operation or after the suction 
recovery process, the CPU issues the command of the 
wiping process. Then, the carriage 200 moves to the 
home position. The CPU causes the drive switch over 
clutch for use of the wiper elevation to be turned on to 
drive the stepping motor 1 . The elevation cam 1 3 is then 
rotated to the phase represented in Fig. 13B. The rota- 
tional amount at that time is predetermined to be a rota- 
tional amount for which specific steps are driven since 
the wiper elevation sensor 15 has detected the ON or 
OFF signal of the wiper elevation flag 1 6. In this way, the 
contact between the elevation cam 13 and the cam con- 
tact portion 8a is released. Then, by the biasing force of 
the bias spring 12, the wiper case 8 is raised by being 
rotated clockwise centering on the swing shaft 6 as 
shown in Fig. 13B. The wiper case 8 abuts upon a stop- 
per (not shown) fixed to the side plate 40 of the supply 
and recovery unit to be in the state as shown in Fig. 
13B. In this state, the carriage 200 is still in the home 
position (capping position), and the contact roller 1 1 axi- 
ally supported by the wiper case 8 is extruded upward 
from the guide surface 210 (the surface of the traveling 
path) of the carriage 200. 

[0088] Then, when the carriage 200 moves in the left 
direction from the home position on the right side and 
arrives at above the wiper unit 302, the contact roller 1 1 
is guided to be in contact with the guiding surface 21 0 of 
the carriage 200 so that the wiper unit 302 is pressed 
downward, thus allowing the swing shaft 6 to rotate 
counterclockwise to present the current status as 
shown in Fig. 13C. 



[0089] Here, as shown in Fig. 13C, when the contact 
roller 1 1 is in a state where it is in contact with the guid- 
ing surface 210 of the carriage 200, the gap (difference 
in height) between the upper face of the contact roller 
5 1 1 and the leading end (upper end) of the wiper blade 
10 is made always constant. Therefore, the amount of 
approach of the wiper blade 10 to the discharge port 
surface 2020 of the recording head 2000 is always at an 
appropriate value X which is set specifically. In other 
w words, by setting the aforesaid gap H between the 
upper ends at a specific value in advance, the amount of 
approach of the wiper blade 10 to the discharge port 
surface 2020 can be set at an appropriate value X at all 
the time. The components related to the amount of 
, 5 approach X of the blades are the guiding surface 21 0 of 
the carriage 200 -> the contact roller 11 -> the wiper 
case 8 -> the blade holder 9 -> the wiper blades 10. In 
this way the numbers of parts that may inclusively inter- 
vene can be reduced significantly. As a result, the 
2 o amount of approach X of the blades can be secured sta- 
bly in high precision. 

[0090] Then, the CPU causes the drive switch over 
clutch (not shown) for use of the wiper rotation to be 
turned on to rotate the stepping motor 1, which serves 
25 as the driving source of the supply and recovery unit, in 
synchronism of the movement of the carriage 200. Each 
of the wiper blades 10 is then in contact with the dis- 
charge port surface 2020 of the recording head 2000 to 
wipe off the circumferential edges of the discharge ports 
30 one after another. Fig. 13C shows the state when this 
wiping is performed. Also, three wiper blades 10 are 
arranged at equal intervals on the circumferential direc- 
tion of the blade holder 9 so as to wipe off and clean (to 
perform wiping for) three recording heads 2000 while 
35 the wiper blades complete one cycle (per rotation). If six 
recording heads 2000 are mounted on the carriage 200 
as for the present embodiment, it is possible to wipe off 
all the recording heads 2000 by the two cycles (two 
rotations) of the wiper holder 9. Further, at the time that 
40 the wiper rotation shaft 5 is rotated in order to wipe off 
the discharge port surface 2020, each of the wiper 
blades 10 is brought into being contact with (sliding on) 
the blade cleaner 1 7. Then, ink or other foreign particles 
which have adhered to each of the wiper blades 10 can 
45 be removed. In this manner, the wiper blades 10 are 
kept always clean in wiping off the discharge port sur- 
face of the recording head 2000. 
[0091] Also, clear from the structure and operation 
represented in Figs. 13Ato 13C, the rotational center of 
so the elevation of the wiper unit 302 is arranged to be 
coaxial with the axial center of the swing shaft 6 which 
serves as one of the supporting shafts to transmit the 
rotation of the wiper blades 10. As a result, it becomes 
possible to make the elevation of the wiper blades 10 
55 compatible with the transmission of the rotational drive 
of the wiper blades. In other words, the swinging is 
effectuated for the elevation of the wiper unit 302 with 
the supporting shaft (swing shaft 6) of the wiper gear B3 
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which is arranged to serve as the center of rotation. 
Therefore, the engagement between the wiper gear B3 
and the wiper gear C4 is maintained at all times, hence 
making the drive transmission for the elevation of the 
wiper blades 10 (elevation resulting from swinging) s 
compatible with the drive transmission for the rotation 
(rotation needed for wiping). 

[0092] Then, when the wiping operation of the record- 
ing head 2000 is completed, the CPU controls the drive 
switch over clutch for use of the wiper elevation, and io 
also, controls the stepping motor 1 serving as the driv- 
ing source, thus rotating the elevation cam 13 to release 
the contact between the guiding surface 210 and the 
contact roller 1 1 . At the same time, the contact between 
the wiper blade 10 and the recording head 2000 is 75 
released to return to the state as represented in Fig. 
1 3A. In this state, the carriage 200 is freed so that it can 
perform its recording operation and various other oper- 
ations to follow. 

[0093] Now, the description will be made of the 20 
amount of approach of the wiper blades 10 in a case 
where the distance between OH (distance between 
each sheet (object) and the head) is adjusted constantly 
when recording is made on a recording medium having 
different thickness, which necessitates the height of the 25 
carriage 200 to be switched over appropriately. 
[0094] Fig. 14 is a partial side view which schemati- 
cally shows the state of the height switch over of the car- 
riage 200. In Fig. 14, the carriage 200 maintains the 
distance (OH distance or distance between each sheet 30 
and the head) at a specific value. Here, the distance is 
the gap between a recording medium (recording sheet) 
101 on a platen 51 and the discharge port surface of the 
recording head 2000, and such specific value is main- 
tained by guiding and supporting (hangingly installing) 35 
the carriage by means of the carriage shaft 45 and the 
stay (guide rail) 50. If the thickness of sheet serving as 
a recording medium 101 changes, the OH distance 
changes accordingly. To maintain this OH distance con- 
stantly, there is provided a switch over mechanism to 40 
adjust the height of the carriage 200. This height switch 
over mechanism is structured to switch over the OH dis- 
tance in such a manner that a carriage roller 200a is 
fixed to the carriage 200, and at the same time, the rota- 
tion shaft (not shown) of the carriage roller 200a is 45 
caused by adjustment means (not shown) to shift in the 
direction indicated by an arrow J in Fig. 14 with respect 
to the carriage 200, and that the carriage 200 (recording 
head 2000) is caused to swing in the direction indicated 
by an arrow K in Fig. 14 centering on the carriage shaft so 
45 so as to move the discharge port surface vertically. 
[0095] Figs. 1 5A to 1 5C are views which illustrate the 
operation of the wiper unit 302 on the same section of 
Figs. 13A to 13C when the height of the carriage 200 is 
switched over. 55 
[0096] Now, with reference to the Figs. 15A to 15C, 
the description will be made of the amount of approach 
of the wiper blades to the discharge port surface 2020 of 



the recording head 2000. Fig. 15A shows the state 
where the OH distance is adjusted appropriately to 
record on a recording medium (recording sheet) which 
is thicker than such distance by D by raising the carriage 
200 (recording head 2000) upward by a distance D from 
the state shown in Fig. 13 A. In a state where the car- 
riage 200 is raised, the guiding surface arranged for the 
carriage is also raised by the distance D. 
[0097] Therefore, in the same way as has been 
described in conjunction with Figs. 13A to 13C, the con- 
tact roller 1 1 abuts upon the guiding surface 210 of the 
carriage 200. Then, the amount of the approach Y of a 
wiper blade 10 to the discharge port surface is deter- 
mined. In this case, the difference in the height (dis- 
tance) H between the upper surface of the contact roller 
1 1 and the leading end of the wiper blade 10 is always 
constant even if it is switched over to the height of the 
carriage 200. As a result, even when the height of the 
guiding surface 210 changes, the distance to the wiper 
blade 10 from the guiding surface 210. which is made 
the basis of such distance, does not change at all. The 
amount of approach U of the wiper blade 10 in Fig. 15C 
and the amount of approach (appropriate amount of 
approach) X in Fig. 13C are made equal, and kept con- 
stant at all times. In this manner, the wiping perform- 
ance is stabilized when wiping is performed. 
[0098] Fig. 16 is a side sectional view which shows 
schematically the structure of the printing system as 
one example of the image formation apparatus (ink jet 
printer) to which the cleaning device is applicable in 
accordance with the present invention. Here, a refer- 
ence numeral 1 designates a recording sheet serving 
as a printing medium, which is unrolled in accordance 
with the rotation of an unrolling roller 310 driven by a 
motor (not shown), and reaches carrier means 1200 
through intermediate rollers 320 and 330. The recording 
sheet is carried by the carrier means 1200 substantially 
in the horizontal direction. After that, it is rolled by the 
rolling roller 500 via a carrier roller 14, intermediate 
roller 520, 530, and 540. 

[0099] Fig. 1 7 is a view which schematically shows the 
entire body of the present embodiment in accordance 
with the present invention. Here, a pair of guide rails 
1020 are arranged in the interior of the printer frame 
1050 in parallel to each other in the main scanning 
direction which is orthogonal to the carrying direction of 
the recording sheet 1. On the guide rails 1020, is 
mounted a head carriage 1010 through ball bearings 
1011. Thus, the structure is arranged to enable the 
head carriage 1010 to reciprocate in the main scanning 
direction. In this respect, the head carriage 1010 is 
driven by a driving motor (not shown) fixed to one side 
wall of the printer frame 1050 through a driving belt (not 
shown). Also, on the lower end of the interior of the head 
carriage 1010, a recording head unit (not shown) is 
installed for the formation of images on the recording 
sheet 1 . 

[0100] For the head unit, there are arranged the 
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recording head, which is provided with a plurality of ink 
discharge ports in a specific direction, and the one pro- 
vided with a plurality of ink discharge ports in a direction 
different from the specific direction as a set, and also, in 
accordance with the present embodiment, this set of 
recording heads (hereinafter, may be simply referred to 
as a head in some cases) 2000 is held in two stages in 
the carrying direction. Each set of the recording heads 
2000 is provided with plural heads as a set correspond- 
ing to different colors of ink, respectively. In this way, 
color printing is made possible. The recording head 
2000 is structured in such a manner that various kinds 
of ink are supplied from a plurality of ink reservoir tanks 
1300, which is arranged as required, to the heads 
through each of the relay tubes 1 030 which serve as ink 
supply paths. The details of the ink supply paths will be 
described later, but since the ink supply paths should 
move as the head carriage 1010 moves, these paths 
are arranged in a caterpillar (not shown) in order to 
make its movement easier, and at the same time, to pre- 
vent them from being damaged. 
[0101] It is preferable to use for the tubes of the ink 
supply paths, such as fluoro rubber, isopropylene, sili- 
cone rubber, or some other rubber, teflon or some other 
fluoro resin, polyolefine, polyethylene, vinyl chloride, or 
some other plastic material. However, the materials are 
not necessarily limited to those mentioned here. Also, 
below the home position of the recording head unit, cap- 
ping means 1200 is arranged. The capping means 1200 
is in contact with the discharge ports of each recording 
head 2000 when printing is not in operation. Each of the 
recording heads 2000 moves to the home position that 
faces the capping means 1200 for being capped when 
printing is not in operation. If the recording heads are 
left intact in the air for a long time, ink in each of the noz- 
zles is evaporated to make ink to be overly viscous. As 
a result, discharges of ink may become unstable. To 
prevent this from taking place, the nozzle unit is cut off 
from the air outside and airtightly closed (capped) when 
printing is not in operation. In the interior of the cap, 
there is provided a liquid absorbent which is moisturized 
by ink, hence maintaining the interior of the cap in a 
highly moisturized condition to minimize the increase of 
ink viscosity. 

[0102] Fig. 18 is a perspective view which shows the 
outer appearance of another example of an ink jet 
recording apparatus. Fig. 19 is a perspective view which 
shows the ink jet recording apparatus represented in 
Fig. 18 in a state where its upper cover is removed. In 
Fig. 18 and Fig. 19, a manual insertion opening 88 is 
arranged on the front side of the ink jet apparatus 100. 
Below the insertion opening, is arranged a roller unit 89 
which can be open or closed toward the front side. A 
recording medium, such as recording sheet, is supplied 
from the manual insertion inlet 88 or from the roller unit 
89 to the recording unit. The ink jet apparatus 100 is 
provided with the apparatus main body 190 supported 
by two foot portions 180, and the transparent upper 



cover 91 through which the interior of the apparatus is 
observable, and which can be open or closed. On the 
right side of the apparatus main body 190 in Fig. 18 and 
Fig. 19, an operation panel 120, a supply and recovery 
5 unit 300, and an ink tank 1 30 are arranged. 

[0103] In Fig. 1 9, the ink jet recording apparatus 100 
further comprises a pair of carrier rollers 110 to carry 
the recording medium such as a recording sheet in the 
direction indicated by an arrow B (sub-scanning direc- 
w tion); a carriage 200 which is guided and supported to 
be able to reciprocate in the width direction of the 
recording medium (in the direction indicated by an 
arrow A, that is, the main scanning direction); a carriage 
motor (not shown) that drives the carriage 200 to recip- 
15 rocates in the direction indicated by the arrow A, and a 
power transmitting belt means 270; the recording head 
201 which is mounted on the carriage 200 as recording 
means; a sub-tank 501 (refer to Fig. 20) serving as an 
ink reservoir means mounted on the carriage 200; and 
20 the supply and recovery unit 300 of suction type, which 
supplies ink to the sub-tank 501 , and at the same time, 
eliminates defective ink discharges due to clogging of 
discharge ports of the recording head 2000. 
[01 04] In accordance with the ink jet recording appa- 
25 ratus shown in Fig. 19, a plurality of recording heads 
2000 are mounted on the carriage 200 to perform color 
recording on a recording medium. The plural recording 
heads 2000 comprise six recording heads correspond- 
ing to each of different colors, for example. These are, 
30 for example, a head for use of Y (yellow) ink; a head for 
use of M (magenta); a head for use of C (cyan); a head 
for use of Bk (black); a head for use of light C (light 
cyan); and a head for use of light M (light magenta). 
With the structure thus arranged, recording is per- 
35 formed on a recording medium. In this case, the pair of 
carrier rollers 110 carry the recording medium to a spe- 
cific recording position. Then, recording is made on the 
entire area of the recording medium with repetition of 
the main scanning by the recording head 2000 and the 
40 sub-scanning by the carrier rollers 1 10. 

[0105] In other words, when the carriage 200 moves 
in the direction indicated by the arrow A in Fig. 1 9 by use 
of the carriage belt 270 and the carriage motor (not 
shown), recording is performed on the recording 
45 medium. When the carriage 200 returns to the position 
before its main scanning, the recording medium is car- 
ried by the pair of the carrier rollers 1 1 0 in the sub-scan- 
ning direction (direction indicated by the arrow B in Fig. 
19). After that, the carriage 200 again performs its main 
so scanning in the direction indicated by the arrow A in Fig. 
19 to record images, characters, or the like on the 
recording medium. The operation described above is 
repeated to finish recording on one sheet portion of the 
recording medium. Then, the recording medium is 
55 exhausted onto the stacker 90, thus one-sheet record- 
ing is completed. In this respect, the term "recording 
sheet" referred to in the description given below is 
meant to indicate one example of the recording media 
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including thin plastic sheet, cloth, or the like. 
[01 06] Fig. 20 is a view which shows the ink flow paths 
of an ink jet recording apparatus. In Fig. 20, a plurality of 
sub-tanks 501 are arranged for the carriage 200 corre- 
sponding to plural ink colors used by a plurality of s 
recording heads 2000. Each of the sub-tanks 501 is 
connected with each of the corresponding ink tanks 1 30 
through a single ink tube 502, respectively. By way of 
each of the ink tubes 502, ink is supplied from each of 
the ink tanks 130 to each of the corresponding sub- 10 
tanks 501 . Each of the sub-tanks 501 is connected with 
the negative pressure generating means of the supply 
and recovery unit 300 through each of the suction tubes 
503. In accordance with the example shown in Fig. 20, 
a tube pump 504 is used as the negative pressure gen- 15 
erating means, which generates negative pressure by 
changing the volume of the flexible tube to send out ink. 
In accordance with the example shown in Fig. 20, there 
are used different tube pumps: one is the supply tube 
pump 504a that enables the suction force to act through 20 
the suction tube 503 so that ink is supplied from the ink 
tank 130 to the sub-tank 501 through the ink tube 502; 
and the other is the suction recovery tube pump 504b 
that sucks ink from the discharge ports of the recording 
means 2000, and at the same time, induces ink in the 25 
sub-tank 501 into the recording head 2000 through the 
head tube 507. The ink tube 502 and the suction tube 
503 are all bundled together by means of a caterpillar 
260 so as to prevent them from being disordered when 
the carriage reciprocates. 30 
[0107] In accordance with the ink jet recording appa- 
ratus described above, the discharge port surface (the 
front end where the discharge ports are arranged) is 
capped by the cap 508 in order to prevent the discharge 
ports of the recording head 2000 from being clogged so 35 
that the recording quality is not degraded. In the capped 
status, the interior of the cap 508 is negatively pressu- 
rized by operating the aforesaid negative pressure gen- 
erating means. Then, the suction recovery is performed 
to suck ink from the discharge ports, and at the same 40 
time, induce new ink into the discharge ports. The 
wasted ink sucked out into the interior of the cap is 
transferred to the waste ink tank 510 through the cap 
tube (waste ink tube) 509. 

[0108] During recording or after the performance of 45 
the suction recovery, the circumferential edges of dis- 
charge ports are wet due to ink droplets adhering to 
them. In some case, ink discharged from the discharge 
ports may be pulled by such ink that have adhered to 
the discharge port surface to cause defective recording 50 
(twisting) due to the fact that ink discharges are directed 
unstably. In order to eliminate a defective recording of 
the kind, the circumferential edges of the discharge 
ports (discharge port surface) should be wiped off 
(wiped off for cleaning) exactly, thus removing the ink 55 
that has adhered to them. 

[0109] Now, with reference to Fig. 20, the description 
will be made of the suction recovery operation. In Fig. 



20, the cap (head cap) 508 covers the discharge port 
surface, and arranged for each of the recording heads 
2000 one to one. When recording is not in operation, 
while the carriage 200 is in the home position (on the 
right side of Fig. 19), the cap 508 is caused to be in con- 
tact with (abut upon) the recording head 2000 by use of 
elevation means (not shown), thus capping the record- 
ing head. In this manner, ink in the ink discharge ports 
of the recording head 2000 is prevented from causing 
defective discharges due to the evaporation of in the 
discharge ports that may result in making ink overly vis- 
cous or solidified. Each of the caps 508 is connected 
with the tube pump 504b for use of suction recovery 
through the cap tube 509. 

[0110] In the capping state as described above, ink 
sucked from the recording head 2000 flows in the direc- 
tion indicated by an arrow E in Fig. 20 through the cap 
tube 509 when the tube pump 504b for use of suction 
recovery is driven, hence making it possible to recovery 
the disabled ink discharges due to clogging of the dis- 
charge ports or the like. At the same time, ink in the sub- 
tank 501 is caused to flow into the recording head 2000 
through the head tube 507, enabling the recording head 
2000 to execute recording with the ink filled in it. The 
downstream sides (exhaust sides) of the tube pump 
504a for use of ink supply and the tube pump 504b for 
use of suction recovery are connected with the waste 
ink tank 510. All the ink that has been sucked is trans- 
ferred to the waste ink tank 510. 
[0111] In accordance with the present invention, it 
becomes possible to wipe only the required portion of 
the head without wiping the sealant on it, while main- 
taining the free length of the wiper, the overlapping 
amount with respect to the head, and the preferable rel- 
ative speed between the head and the wiper for wiping, 
respectively. In this way, the stabilized wiping is always 
possible to keep the head surface in an appropriate con- 
dition of ink discharges, hence obtaining images in 
beautiful print quality with the stable ink discharges. 
[01 12] As clear from the description which has been 
made as above, the amount of ink absorbed by the 
blade cleaner is made smaller, and its volume is not 
made larger. Then, with a sirrpler structure, a long-term 
cleaning performance can be secured to make it possi- 
ble to keep the wiping performance at a higher level sta- 
bly for a long time when the head is wiped off. In this 
way, it becomes possible to provide the cleaning unit 
and the ink jet recording apparatus which are capable of 
eliminating the defective recording reliably. 
[01 1 3] Also, it is clear from the description which has 
been made as above, the amount of approach of each 
wiper blade to recording means is obtainable stably in 
an appropriate value in a high precision, and also, the 
amount of approach of each wiper blade can be 
secured constantly with respect to the switching over of 
the carriage heights. As a result, it becomes possible to 
implement the wiping whereby to reliably remove the ink 
that has adhered to the discharge port surface of the 
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recording head, and to provide an ink jet recording 
apparatus capable of eliminating the degradation of 
image quality due to defective discharges. Also, in 
accordance with the present invention, the structure is 
arranged so that the aforesaid rotation means and ele- 
vation means can be driven by use of drive switch over 
means having one and the same driving source. As a 
result, the aforesaid effect can be attained more effi- 
ciently. 

[01141 An ink jet printer comprises a wiper member for 
wiping the surface of the ink jet recording head. The ink 
jet recording head and the wiper member move in the 
same direction each other to wipe the surface of the ink 
jet recording head by one operation. In this way, the sta- 
bilized wiping is always possible to keep the head sur- 
face in an appropriate condition of ink discharges 
hence obtaining images in beautiful print qualrty with the 
stable ink discharges. 

Claims 

1 An ink jet printer comprising a wiper member for 
wiping a surface of an ink jet recording head, 

said ink jet recording head and said wiper 
member moving in the same direction each 
other to wipe the surface of said ink jet record- 
ing head by one operation. 

2 An ink jet printer according to Claim 1, wherein 
when said ink jet recording head and said wiper 
member move, wiping is performed by the differ- 
ence in the relative speeds thereof. 

3 An ink jet printer according to Claim 2, wherein said 
wiper member performs wiping by a rotational oper- 
ation in the process of wiping. 

4 An ink jet printer according to Claim 2, wherein said 
printer comprises a plurality of ink jet recording 
heads and a plurality of said wiper members. 



5 An ink jet printer according to Claim 2, wherein sa.d 
printer is structured to enable said ink jet recording 
head and said wiper member to move in the same 
direction, while having difference in the speeds 
thereof, and the moving speed of said wiper mem- 
ber is faster than the moving speed of said ink jet 
recording head. 

6 An ink jet printer according to Claim 1 , wherein said 
wiper member is formed by ether polyurethane. 

7 AninkjetprinteraccordingtoClaim 1. whereinsaid 
wiper member is formed by polyethylene terephtha- 
late. 

8. An ink jet printer according to Claim 1 , wherein said 



wiper member is formed by foaming member. 

9 An ink jet printer comprising a wiper member for 
wiping a surface of an ink jet recording head. 

said ink jet recording head and said wiper 
member moving in the same direction each 
other, 

the moving speed of said wiper member being 
arranged to be faster than the moving speed of 
said ink jet recording head for wiping the sur- 
face of said ink jet recording head by one oper- 
ation of said wiper member, and 
a cleaning mechanism being provided for 
cleaning said wiper member. 

10. An ink jet printer according to Claim 9, wherein saW 
cleaning mechanism has a positional relation with 
said wiper member so as not to allow sari mecha- 

20 nism to function during said wiper member per- 
forms wiping. 

11. An ink jet printer provided with a wiper member for 
wiping a surface of an ink jet recording head, com- 

25 prising: 

at least one recording head having sealant on 
both sides of the surface surrounding a nozzle 
array, and being movable in the direction at 
right angles to said sealant; and 
at least one rotational wiper member having its 
leading end to move in the same direction as 
said recording head for wiping nozzle array 
without contacting with said sealant, 
said nozzle array being wiped by one operation 
of said wiping member. 

12 An ink jet printer according to Claim 1 1 , wherein a 
plurality of recording heads are arranged in the 
40 moving direction thereof, and a plurality of wiping 
members are arranged at a predetermined interval 
in the radial direction from the rotation shaft thereof, 
and each of said wiper members rotates during the 
movement of each of said recording heads for w.p- 
« ing each of the corresponding recording heads by 
one wiping operation of each of said wiping mem- 
bers. 
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13. An ink jet printer according to Claim 12, wherein 
50 said wiper member is formed by one wiper or two 

wipers arranged with a gap therebetween. 

14. An ink jet printer according to Claim 12. further 
comprising: 

cleaning means arranged within a rotation 
locus of the leading end of said wiper member 
for removing an ink droplet and others adhering 
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15. An ink jet printer according to Claim 14, wherein 
said cleaning means comprises scrape means for 
scraping the ink droplet and others adhering to the 
leading end of said wiper member or suction means 
or sucking the ink droplet and others adhering the 
leading end of said wiper member or both. 

16. An ink jet printer according to Claim 12, wherein 
said cleaning means is not in contact with any one 
of said wiping members during any one of the plural 
wiping members wipes any one of said recording 
heads. 

1 7. An Inkjet recording apparatus provided with a wiper 
blade for wiping a discharge port surface of record- 
ing means for recording by discharging ink to a 
recording medium, comprising: 

a first Wade cleaner and a second blade 
cleaner for said wiper blade to contact there- 
with after wiping said discharge port surface. 

18. An ink jet recording apparatus according to Claim 
17. wherein said first blade cleaner scrapes off sig- 
nificantly ink adhering to said wiper blade, and said 
second blade cleaner collects remaining ink on said 
wiper blade after its contact with said first blade 
cleaner. 
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25. An inkjet recording apparatus according to Claim 
24, wherein said first and second blade cleaners 
are not in contact with any one of said wiper blades 
during said discharge port surface is wiped. 

26. A cleaning unit provided with a wiper blade for wip- 
ing a discharge port surface of recording means for 
recording by discharging ink to a recording 
medium, comprising: 

a first blade cleaner and a second Wade 
cleaner for said wiper blade to contact there- 
with after wiping said discharge port surface. 

is 27. A cleaning unit according to Claim 26, wherein said 
first blade cleaner scrapes off significantly ink 
adhenng to said wiper blade, and said second 
b ade cleaner collects remaining ink on said wiper 
Wade after its contact with said first Wade cleaner. 

28. A cleaning unit according to Claim 26, wherein said 
first cleaner is formed by material having low ink 
absorptivity. 

25 29. 
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19. An ink jet recording apparatus according to Claim 
17. wherein said first cleaner is formed by material 
having low ink absorptivity. 

20. An ink jet recording apparatus according to Claim 
17. wherein a contact surface of said first blade 
cleaner with said wiper blade is in the steppino 
form. * 

21. An ink jet recording apparatus according to Claim 
1 7, wherein said second blade cleaner is formed by 
material having high ink absorptivity. 

22. An ink jet recording apparatus according to Claim 
17, wherein said wiper blade wipes the discharge 
port surface of recording means by being rotated 
with respect to said recording means. 

23. An ink jet recording apparatus according to Claim 
17. wherein said wiper blade is in contact with said 
first blade cleaner and said second blade cleaner 
during one cycle 

24. An ink jet recording apparatus according to Claim 
17, wherein a plurality of said wiper blades are 
arranged radially centering on a rotation shaft 
thereof. 



A cleaning unit according to Claim 26. wherein a 
contact surface of said first blade cleaner with said 
wiper blade is in the stepping form. 

30. A cleaning unit apparatus according to Claim 26 
wherein said second blade cleaner is formed by 
material having high ink absorptivity. 

31. A cleaning unit according to Claim 26, wherein said 
wiper blade wipes the discharge port surface of 
recording means by being rotated with respect to 
said recording means. 

32. A cleaning unit according to Claim 26, wherein said 
wiper blade is in contact with said first blade cleaner 

40 and said second blade cleaner during one cycle 
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An inkjet recording apparatus for recording by dis- 
charging ink from recording means to a recording 
medium, and a discharge port surface of recording 
means thereof being wiped by a rotation of a plural- 
ity of wiper blades in the moving direction of said 
recording means, comprising: 

rotation means for rotating the wiper blades; 
elevation means for elevating a wiper unit'by 
swinging; 

a contact member being in contact with a guid- 
ing surface of a carriage; and 
bias means for biasing said contact member to 
said guiding surface, 

a swinging center of said wiper unit being 
arranged to be coaxial with an axial center of 
one rotation shaft of said rotation means 
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34. An ink jet recording apparatus according to Claim 
33 wherein said rotation means and said elevation 
means are driven by means of drive switch over of 
one and the same driving source. 
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